KEDAAAITIO

BAXIKA HAEKTPIKA
METEOH - MONAAEX

Eicaywyn

H peAérn TnG ovpTTEPIPOPAG TWV NAEKTPIKUWV KUKAWUBTWY QITAITEL Tr) Yyvador) Twv
Booikdv evvorddv kot eauvopévawy Tou HAEKTPIKOU. XTO KEQPAAQIO QUTO TTEPIYPA-
@OVTal CLVOTITIKG, 1) OAANAETTIOPAON TWV NAEKTPIKWV POPTIWV N EPUNVEIX TNG
POPTIONG KOl EKPOPTIONG TWV OWHATWY, TA XOPOKTNPIOTIKE TOU NAEKTPIKOU
PEVUATOG, 1) EVEPYEIX KAl 1) I0XUG TOU NAEKTPIKOU PEVHATOG.

2T6X0G AUTOU TOUL KEPAAQIOL eival vor UTTEVOUIOEI TO SACIKG PUOIKA LIEYEDN TOU
OTATIKOU KOI TOU SUVOUIKOU NAEKTPIOHOU KAOWG KAl TIG HOVAOEG TOUG.
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1 - 1. Z1o1cia OTATIKOV NAEKTPIGHOV

1-1.1. HAekTpIKO @oOpTiO

MpwTOg 0 OcARg 0 MIARCI0G dIATTIOTWOE TTWG TO KEXPIUTTEPI OTAV TpieTa
0€ HEGAAIVO DQPOOHO OTTOKT& TNV IBIGTNTO V& EAKEN TPIYES, HIKPG TEP&XIO OEppa-
TOG KA. T QaIVOPEVO QUTG OVOUAOTNKAV NAEKTPIKE QAIVOUEVA QTS TNV
OPXQiCt OVOHOOTOr TOU KEXPIMTTAPIOU «AAEKTPOY. N VO EPPNVELTOUV TA NAEKTPI-
K& @aIvopeva, €yive atmodekTh n OTTapén evog uoikol PEYEBOUS TTOL OVOUA-
OTNKE NAEKTPIKO opTio. AIXTTIOTWONKE TTwG 0 £foviTng, 6Tav TpiBeTan e P&A-
AIivo Opaopa, aTmokTd NAeKTPIKG opTio. MapaTtnpibnke Twg 6TAV TTANOIG-
oouv dVo paPodol eBoviTn TTov eivan NAekTplopéveg amwBolvTal. Opoiwg TO
yvoAi nAekTpiCeTar 6tav TpifeTan oe peTagévio Dpaopa. ‘OTav TANCIGCOLY IO
NAekTpIopévn p&Boog amrd efovitn kal piot NAeKTPIoPEVN paPdog atrd YUOAT
EAkovTal. ATTO TIG TTOPOTTGV® TTAPATNPHOEIS BYKE TO CUPTTEPACHO TTWG LTTAP-
Xouv 600 €16V opTia avTé ToL PoviTn 6TaV TPIBeTON GE HEAAIVO VPO KOl
AUTO TOL YVOAIOU OTav TPIPeTal 08 HETOEEVIO BPATHO. TO TTPWTO OVOPBGOTNKE
apvnTIKG Kol TO e0TEPO OeTIKO. ETTiong €yive pavepd TTwG T OHWOVUHA QOoPTIa
aTT@WOOUVTOI EVA TA ETEPWOVLHO EAKOVTOL. H povada Tou nAekTpikob @opTiov
oto oboTnpa S.l givar To Coulomb Tou otroiov 0 oplIop6g Ba dobel oe €S-

HEVI TTOPGYPaPO.

1-1.2. Népog Tov Coulomb

Omrwg €xel avagpepOel peTagd 00 QopTiwV AOKOUVTOI SUVAHEIG EAKTIKES 1
aTrWOTIKEG. O TTPWTOG OV PEAETNOE QUTEG TIG duvApelg HTav o Coulomb, ko
d10TOTTWOoE TO YVWOTS VOpO, TTou @Epel TO Svopa Tou. [lapdTi peTa&d dvo
NAEKTPKWV PopTiwV LTTEPXEI TTAVTA GAANAeTTIOpaON, 0 VOpog Tov Coulomb dev
I0XVEl YEVIKG YIO KGOE popTio, GAA& IO ONMEIGKG QOPTIO I} YIO POPTICHEVD
OWHOTA TTOL €XOLV OXHO OPAIPaAS.

U Znpeioké @opTio ovopdleTon KGOe @opTio oL 01 SIOTGOEIG TOL Eiva
OOAPAVTEG OE OXEON HE TIG GAAEG SIKOTAOEIG TTOL LTIAPYOLY OTO TTPOPANHOL.

Mo mapdderypo dVo @opTiopévol kbBol Tov £xouv akpf 0,1m, éTav Bpioko-
vTal og aréoTaon 0,3m BewpolVTal POPTIOHEVO CWHATO, EVW OTAV OTTEXOLV
2m BewpovVTOI ONUEIOKE POPTIC

>0pgpwva pe To vépo Touv Coulomb:
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2m

Zxrjpa 1-1. o) Or1 kUPor eival NAEKTPIKG QOPTIOUEVA OWUATOL.
B) Or1 kUfor BewpovvTarl wG onUEIOKE PoPTIa

[J O1 Suvépeig Tov cokobVTOI PHETOED SUO ONHEICKDOV NAEKTPIKWV POPTIWV
£xouv d1evBuvan TNV evBeia TTOL OpieTal A6 Ta dVO POPTIL, POP& EAKTIKA 1
OTTWOTIKA AVTIOTOIXO OV TO (POPTIC EIVAI ETEPWVLVHA 1] OHWVLHO. To HETPO TNG
dvvapng eival avGAOYO TOU YIVOHEVOU TWV POPTIMV KOl QvTIOTPOP®WS avE&Ao-
YO TTPOG TO TETPAYWVO TNG ATMOCTAONG TOUG.
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Zxrjpa 1-2  AAAnAemidpaon onueiokwv gopTiwy

O ouvTeAeOTHS €, OVOPGCeTOI DINAEKTPIKT) OTOOEPG TOL KEVOU KOl N TIPK TNS
e€apTaTan amé TO CULOTNHA HOVAOWV.
Eidiké oTo S.I €xer T TipA:

2

N
€, =8,9107 (1.2)

Cb?

O ouvTeAeOTIS € OVOPGLETON DINAEKTPIKF) OTOOEPG TOL HEOOL Kal EEXPTATAI
até Tn puon Tov LAIKOU péoa 0To 0TToio0 PBpiokovTal T dVO PopTia, eivar de
«kaBapOg apiBPosy, dSnAadh adidoTaTo péyebog.
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MOAAES OpES avTi TNG OTAOEPAS €, XPNOIHOTIOIEITAN N NAEKTPIKK OTOOEPG K.y,

o . oN - m?
kou eTTopévag €xel TipR Ky =910 e

oL diveTal aTré TN oX€on Kip = 4T1r£0

1-3.1. Aopn TnG VARG

Ta VAIK& o@paTa TTOL LTTEPXOLY OTN @UAOI, XwpilovTal oe 600 peY&AES
KOTNYOPIES: TIG XNUIKEG OVOIEG KOI TO UiYHOTO.

U Xnpikég ovoieg ovopGovTal T OMOPATA TWV OTToiwV 1 000TOOT EVOl
TavTOTE OTOOEPN KOl AveEAPTNTN TS TOV TPOTTO TTAPOAOKEVIS TOUS.

Mo apdderypa To vepd eivar xnpikA ovaia. Agv uTTapYXOLV TTOAAG €idn (KO-
Bapov) vepol. ‘OTTwg Kol va £Xouv TTapaxOel  oOOTAON TOL &ival TTAVTOTE N
idla. AtroTedeiTal, dnAadr] atmd vdpoydvo kal o§uydvo oe avadoyia padav 1:8.

U Miypota ovopGlovTon Ta OOPOTA TwV 0Troiwv 1 o0oTaon dev gival oTo-
Bepr}, 0AAG e€aPTETON TG TOV TPOTTO TTAPAOKEVAS TOUG.

Mo mopdderypa To aAaTévepo ival piypa. AAXTOVEPO UTTOPET VO TTOPOOKED-
aoBel av oe 1Kgr vepd mpooTeBolv 10gr | 12gr | 208r aA&TI.
O1 XnHIKESG 0VOTEG XWPICOVTOl OTA XNUIKG OTOIXEI KOl OTIG XNUIKEG EVWDOEIG.

U Xnuik& oTtoryeion ovopGZovTan ol XNHIKES OVOTEG O 0TToIEG HEV HTTOPOUV V&
dlo0TaoBoVV 0e GAAEG ATTAOVOTEPES.

Na mopdderypa o GlwTo eivar Xnpiké otoryeio. To GlwTo dev propel va
dlaoTraoBel o ATTAOVOTEPES OVOTES.

U XnpIkég evdoelg ovopGlovTal ol XNUIKES OLOTEG TTOL PTTOPOLY VA SIOTTO-
000UV 0g GAAEG OTTAOVOTEPES.

Mo mopaderypa To d10&eidI0 TOL GvBpaKa PTTopEl va dlaoTracBel oe 0&uyo-
VO Kol GvOpaKa.

U Ta pikpSTepa OWPATIOIN OTT6 TG OTTOIGN ATTOTEAEITON VO XNHIKG OTOIXEIO
ovopGlovTal ATopa, dnA. TO HIKPOTEPO CWHATIOIO LOPOYOVOL TTOL UTTOPE( VO
vtrépéel eivan To &TOPO TOL LOPOYGVOL, OHOIWSG TO HIKPOTEPO OWHATIOIO XPU-
00U Trov pmropel va uTrép&el eival To &GTOPo Tou XPLOOD.

U Ta HIKpOTEPO CWPOTIBIO ATTG TG OTTOIC ATTOTEAEITO PG XNMIKT] OLOIX KO
Tou SiaTnpovV TIG IGI6TNTES TNG 0LOIOG OVOPGLOVTAIl HOPIAL.
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Ta &Topar arroTEAOVVTOI TOV TTUPHVA, O OTIOI0G BPIOKETAI OTO KEVTPO TOL
OTOHOL KOI TA NAEKTPOVIO, TQ OTIOIX TTEPIOTPEPOVTAI YOPW OTTG TOV TTUPHVOL.

O mupAvog ATTOTEAEITAI ATTO TA TTPWTOVIA KOl TQ VETPOVIA. Ta TpwTovIa
€xouv TrepiTou TV idia p&la He TA VETPOVIA (EAGXIOTO HEYOAUTEPN PG €XOLV
TO VETPOVION), €V TO NAEKTPOVIa £Xouv péa epitrou 2000 PopES HIKPOTEPN
otré TN péda Touv TPWTOVIOL.

“Exe1 S1amTIOTWOE TTWG TA TIPWTOVIA PEPOLV BETIKG POPTIO, EVWD TO NAEKTPO-
VIO OPVNTIKG, ETTOPEVWS HETAED TOU TTUPAVA KOl TWV NAEKTPOVIWV AIOKOUVTOI
eAKTIKEG duvapelg Coulomb. To opTio TTou PEpouv Ta TTPWTEVIA eival (00 KOT’
QTTGAUT TIPH HE TO POPTIO TIOL PEPOLY Ta NAEKTPGVIA (1,6 + 107" C). Tar veTpd-
via dev PEPOuV NAEKTPIKS popTio.

Y& KGOE GTOO 0 APIOPGSG TWV TTPWTOVIWV EiVal (00G HE TOV APIOPO TWV NAEK-
Tpoviwv Kal £€TO1 T ATOpA £ival NAEKTPIKG OLOETEPQL.

Ta NAeKTPAVIO KIVOUVTOI O€ SIGPOPETIKES TTEPIOXEG YOPW OTTO TOV TTUPHVQ,
TTOU OVOpGCovTal OTOIBAOEG. O PEYIOTOG OPIBPGS NAEKTPOVIWV TTOL LTTAPXOLV
o€ K&Oe oTOIBGdO givan SIAPOPETIKES, €TO1 OTNV TPWTN OTOIR&d (TTANOIEOTE-
pn TPOS TOV TTUPHVA) LTTEPXOLV TO TTOAD 2 nAekTpOvIa, oTn deVTEPN 8, OTN
TpiTn 18, oTnNV TETOPTN 32 KA. [EVIKG 0 pHEYIOTOG apIOPES TwV NAEKTPOVILY,
TO OTTOI0 PTTOPOVV VO LTTAPXOLY O€ HIa OTOIRGd diveTal atré Tn oxéon N =
2n%, 6mou n = 1, 2, 3... H TedeuTaial Spws oToIBGSA Sev propel va €xel Tepio-
00TEPA OTTO 8 NAEKTPOVIQ, EVA N TIPOTEAEL TN TTEPICOOTEPA OTT6 18. Tar nAek-
Tpovia Trou Ppiokovtal oTnv TedevTaio (e§wTepikr)) oToIfdda ovopdlovTa
NAeKTPOVIa 00EVoUG. Ta NAEKTPOVI 0OEVOUS gival AUTE TTOL CUPHETEXOLV OTO
OXNHATIOPS XNHUIKOV EVAOCEWV KO OTA OTTOI0r OPEMOVTAI OI XNHIKES 1I010TNTES
TWV OTOIXEIWV.

‘OTtav éva NAekTPEVIo 00€voug aTTooTTa00El ATTd €vol GTOHO TTPOKUTITEN £V
BeTIKG 10v. H evépyeia Tov TTpéTel va 600ei 07 éva nAekTpOVIo GOBEVOLG YIa v
oTTOOTTO00El ATT6 TO ATOHO OVOUALeTON eVEPYEIR 10vIOUOU. H evépyeia 10VIOpoU
Y10t va aTrooTrao0el omré €var OeTIKG 16V 6e0TEPO NAEKTPOVIO Eival PEYOAVTEPN
oTTé TNV EVEPYEIX IOVIOPOD TTOL XPEIGOONKE VIO VO ATTOCTIAOOE( TO TTPWITO NAEK-
Tpovio. H améotraon kai TpiTou nAekTpoviov eival TTOAD 6UGKOAGTEPT).

EKTOG o116 T OETIKG IOVTO UTTAPXOLV KAl TA OPVNTIKG IOVTA, TTOV OXNHOTI-
CovTal 6Tav évar GTopo TTPOCAGPel Eva eTri TTAE0OV NAEKTPOVIO.

1610 TEPO EVOIRPEPOV VIO TNV EPUNVEI TWV NAEKTPIKWV PAIVOHEVDV TTAPOL-
o16e1 ) dopn Twv peTEAAwV. Tar pETaAAar arroTEAOVVTOI OTTO BETIKG IGVTO TTOU
10améX0oLV. Ta NAEKTPAVIO TTOL €XOULV OI0PUYEl OTTE T ATOPA TWV HETAAAWY
KIVOOVTQI PE TUXOHO TPOTTO HETO OTN PECA TOL HETGAAOL KOl OVOPGLOVTOI EAEU-
Bepa NAEKTPOVIAL.
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1-1.4. ®dpTION EVOG CWHATOG

‘Eva odpa TTov Sev pEpel popTio PTTOpEl var opTIOTEN e TPEIG TPOTTOUG.

a) Me Tpi1fA. ‘Omrwg £idn €xel avopepOei oTnv Tapdypago 1-1.1., 6Tav .X.
o ePovitTng TpifeTan og PGAAIVO Bpaopo ATTOKTS (popTiO.

B) Me emapry pe 6N POPTIOHEVO CWHA, OTTWG PAIVETOI OTO OXAH
1-3, 6Tav n a@dépTioTn opaipa €A0el o’ ema@ pE TN @OPTIOHEVN
pGB6o amokTd popTio opdonpo pe avTo oL PEpel n p&Pdos.

Zxnjpa 1-3.  OOPTION OWHATOG LIE ETTOPH

Y) Me emaywyr. Omwg @aiveTtar 0to oXAHa 1-4. (a), OTNV KPEPAOPEVN
a@OPTIOTN OPAipa TEYETAI POPTiO GTOV TTANCIGOEl TN POPTIOPEVN P&ROOS.
To GUVOAIKS opPTio TTOL PEPEI N OPAIP TTAPAPEVEI PNOEV, AAAG €XOLV BlorKw-
pIoTEl T BETIKG o6 T& CpvNTIKE QopTia, dnAadr Tar eAelBepar NAeKTPSOVIO
TANOIGLOVY TN OETIK& POPTIOHEVN PG&PdOo, £TOI OTNV AVTISIGHETPIKY TTEPIOYH
NG o@aipag epgavideTal epiooeia BeTIKOD QopTiov.

Etriong emeid] To apvnTikG opTio PpiokeTal mAnoiéoTepa oTn p&fodo, n
opaipa EAkeTon o1ré TN p&Rdo. Av n o@aipa ouvoeBel pe TN yn p€ow evog oLp-
HOTOG (YEIWOED), TOTE NAEKTPAVIO €PXOVTAI TTPOG ALTHY AT TN Y1), HE ATTOTEAE-
OHO VO GTTOKT& OGPV TIKO OPTIO.

o K/

Zxrjpa 1-4.  OSpTIon OWPATOG e ETAPH




BAXIKA HAEKTPIKA METEOH - MONAAEX ¢ 13

1-1.5. To nAekTpIkd medio

‘Exel mapaTnpnBei Twg oe k&Oe onueio Tou XWPov OTO oTroio PpiokeTal
KATTOI0 OPTIO N popTia, av TOTTOOETNOE KGTTO10 GAAO POPTiO, TOTE OTO VEO
POPTIO AOKEITAI SUVOUN. YITEGPXOULV TTEPIOXEG TOL XWPOU TTOU £XOLV TNV 1616TN-
TO V& 0lOKOUV OUVOHN 0€ KAOE popTio oL PEPETAI OE KATTOIO ONHEIO TOUG, Ol
TEPIOXES OVOpGGovTal NAEKTPIKG Tredia. Meviké:

[ HAexTpiké medio ovopdleTan n Tepioxj TOL XDPOL £PGOOV AOKEITAI
dvvopn o€ NAEKTPIKG PopTia, T oTroiar BploKoVTal O€ OTTOI0ONTTOTE GNpEiO TNG.

1-1.6. Evraon nAekTpikov mediov

Mo vo eprypoel 600 10XVP6 eival Eva NAEKTPIKG TTESIO, XPNOIHOTTOIEITA
n évTaon Tou NAEKTPIKOL Trediov.

[J “Evraon nAektpikol Trediov oe onpeio A ovopdleTan To 0TaOEPS TMAIKO
NG SUvapng F, oL GOKEITOI O BETIKG ONUEINKS HIKPG POPTIO TTOL PEPETAI
OTO Onueio A, TTPOG TO POPTIO.

(1.3)

m
!

Zyrjpa 1-5.  “Evraon nAektpikoU mediov o€ onueio A Tou ediov

N
H povéda Tng €vraong Touv nAekTpikov mediov oTo ovoTnua S.l1 givar To 1 c

Vv
Qg povada Evraong NAEKTPIKOU eSOV XPNOIHOTIOIEITAI Kol TO 1 — , TToL €iva
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ico pe TO 1 c

‘Otav gival yvwoTH n évraon o’ éva onpeio A nAekTpikoD trediov, TOTE pro-
poUv Vo TTPOaSIOPIoAOLY Ta XAPAKTNPIOTIKG ThG SGvaung F 1rou aokeitor og
@OpPTIO g, TTOL TOTTOBETEITON OTO ONpEIo A. ‘OTTwG TTPOKVTITEI ATTO TOV OPIOHO
NG évraong, n vopn F éxer v i1 S1e6Buvon pe Tnv évroon E. Gopd opdp-
poTIN TPOg TN Popd& E av To q eival BTIKG, evd N opd eival avTippoTn Tpog

™ opd Tns E av 1o q eivar apvnTikS. To pétpo Tng F SiveTan amé Tn oxéon:

F=E-q (1.4)

1-1.7. Auvapikég YpappéS NAEKTPIKOV ediov

H évraon Tou nAekTpikoL TTediov Teprypdipel Eva nAeKTPIKG TTedio pe Hoon-
HOTIKO TPOTTO. OPIOPEVES POPEG OPWS eival ETTIOVPNTO VO LTTAPXEI PI OTITIKA
AVOTTAPEOTAON €VEG NAEKTPIKOU TTEdIOV. AUTS EMITUYXAVETAI PE TN XPHOTN TWV
OUVOIKWV YPOPHOV.

U Auvopiki] YpoHp nAEKTPIKOU TTediov OvOpPGLETal 1) YPOHHN TTOU 08 KGO
onpeio TNG N évraaon Tov NAEKTPIKOV TTEdIOL EiVal EPATITOHEVN.

‘Omrwg eival Qavepd atré Tov opIops, Ol SUVOHIKES YPapPES divouv TTAnpo-
popieg yia Tn dievBvvVoN Kal TN POpP& TNG £VTAONG TOL NAEKTPIKOV TTediov Kai
TPOCEYYIOTIK& YI& TO PHETPO TNG. XTIG TEPIOXEG TTOL 1) TTUKVOTNTA TOUG Eival
HEYGAN TO NAEKTPIKG TTedi0 gival 1I0XLPS, EVA OTIG TIEPIOXESG TTOV 1 TTUKVOTNTH
TOULG eival pIKPH TO Tedio eival aoBeVES.

Zxrjpoa 1-6.  AvvouIKES YPOUUES NAeKTPIKOU TTESiOU
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1-1.8. Opoyevég nAekTPIKO medio

[J Opoyevég nAekTpikd medio ovopdleTan To NAeKTPIKG Tredio Trou n évraon
TOL O€ KGO onpeio eival oTabepn (kaT& pETpo, dievBuvon kal Pop&).

+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ +++++

Zxrjpa 1-7.  Opoyevég nAekTpIkS medio

MPOKTIK& OpOYeVEG NAEeKTPIKG Tredio dnpiovpyeiTan avapeoa oe 600
TTAPGAANAEG eTTITTEOEG PETAAAIKEG TTAGKESG TTOU (PEPOLV (00 KATA PETPO POPTIO
OAG& pe avTiBeTO TTPGONHO KAl TTOL 1 ATT60TAON TOUG £ival TTOAD pikpr]. Ol
SUVOHIKEG YPOHHES £VOG OpoYevOUG TTediou eival TTAPAAANAEG Kal IOTTEXOLV

1-1.9. Avvapik6 nAekTpikoU mediov

‘Otav éva @opTio ToToBeTNOEl 0€ évar onpeio A NAEKTPIKOU TredioL ATTOKTH
duvapIkr evépyela.

[J Avvopiké evég onpeiov A nAekTpIKoO Tediov ovopdleTon To 0TABEPG
TNAIKO TNG SLVOHIKAG EVEPYEIOG TTOL ATTOKT& €val BETIKG ONPEIOKS POPTIO TTOU
PépeTal 0TO ONpeio A d1G Tou opTiov.

V= — (1.5)

K&Be nAekTpiké @opTio Tov PpiokeTal péoa 0 NAEKTPIKG eSO OITTOKTA
duvapikr] evépyela. To p€yebog TnG SUVAHIKAG EVEPYEIG TTOL OTTOKTG TO (POPTIO
—TTOL (PEPETO O€ £V ONpEI0 NAEKTPIKOV TTediov— KaBopileTan atré To dUVAIKGS
TTOU UTTGPXEl OTO OUYKEKPIPEVO ONUEIO.

H duvapik evépyela onpeiakob gopTiov, Tou BpilokeTal oe onpeio
A nAexTpikoV mediov diveTal amd Tn oxéon:
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Exny =Vaq (1.6)

To duvapiké opideTal Kol 10000VAHA WG:

U Avvapiké og onpeio A nAekTpiKoU Tediov ovopdleTon To oTaOEPS TTNAIKO
TOL €PYOUL TTOL TTAPGYETAI ] KATAVOAOKETOI OTT6 Tr SUVOUN TOU NAEKTPIKOV
ediov yIa TN PETATOTION OETIKOU ONUEIOKOV POPTIOL OTTd TO onpeio A oTo
Arrelpo dia Tou popTiov.

_ W
= —|—q

A (1.7)

O opiop6g avTég Tov duvapikoD Bonbd oTov EHKOAO LTTOAOYIOHS TOU €PYOU
NG 6UVaPNG, TTOL AOKEel TO TTEdIO OTO POPTIO, TO OTTOI0 peTOTOTTICETAN AT TO
onpeio auTé oTo &rrelpo, SnAadr oe B£on Tov n évraon Tov Tediov eivan aor-
pavtn. H Tipf Tou €pyou divetan amré Tn oxéon:

VVA—)OO =VAq (1 8)

Mpétrel vor onpeiwOel TTwg To SUVOHIKO eival BETIKG 1] apvNTIKG. OETIKG duva-
HIKG Onpaivel SUVOHIKG HEYOADTEPO TG TO SUVOHIKG OTO GITEIPO, EV) OPVNTI-
KG onpaivel SUVOHIKG HIKPOTEPO ATTG TO SUVOHIKG OTO &TTEIpo. To SuVapIKS OTO
ATreIpo OewpeiTal pndEv.

Qg povéda duvapikob ato S.1 xpnoipoTtroieitan To 1Volt. (TV =1 é)

1-1.10. Ala@opd Suvapikov (Tdor))

‘Otav éva gopTio peTaToti(eTal atméd €va onpeio A oe GAAo onpeio B nAek-
TPIKOU TTediov PETABAAAETON N SUVAHIKE TOL EVEPYEIQL.

[ OvopséZetar Siogpopd Suvapikot Svo onpeiwv A kai B nAektpikol 1rediov,
TO 0TOOEPS TTNAIKO TNG PETAPOARS TNG SUVAHIKAG EVEPYEIOG BETIKOU ONHEIOKOV
opTiov TToL PeTATOTTICETAI TS TO Oonpeio A aTo anpeio B, 6ia Tou opTiov
avToL.

EA(A) = EA(B)
\(‘\B S +—q (1 .9)
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Otav eival yvwoTr n diagopd duvapikol petald dVo onpeiwv A kai B, n
HETOPOA TNG SUVOHIKAG EVEPYEIG (POPTIOL, TTOL PETATOTIICETAI OTTé TO A OTO
B vmroAoyiCetar amré T oxéon:

AE, =Vjgq (1.10)

H peTafoAr] Tng duvapikig evépyeliag propei va eivan OeTIKA N apvnTIKA. Av
eivar BeTIKr|, onpaivel Twg n Suvapikr evépyeix Tov q oTo A gival peyoAlTEPN
otré TNV duvopikr evépyela 0To B kal TOTE N Kivnon Touv q amré To A oTo B yive-
Tan avBSppNTA. AvTiBeTar v 1 HETABOAR TG SUVAHIKIG EVEPYEITG gival apvnTI-
Kk}, N duvapikA evépyeiar Tou q 0To A eival PIkpdTEPN amd avTh oTo B Kai gTT0-
pEvwg TTPETTEl va S0Bel evEpyela 0TO opTio, MOTE va kivnBel atmé To A oTo B.

loodUvapog eival Ko 0 opIopds:

[ Alapopé duvapikot §6o onpeiwv A kai B nAektpikol mediou, ovopdleTa
TO 0TAOEPS TTNAIKO TOU €PYOL TTOL TTAPAYETAI ] KATAVOAIOKETON OTTO TN dVVOI-
pn Tou Tediov KAT& TN HETATOTION OETIKOU ONHEIGKOU NAEKTPIKOV (POPTIOU
omé To A oTo B, d1ax Tov @opTiov.

Wi
Vis = +q

AUTOG 0 OpIOPGS XPNOIPEVEl OTOV EVKOAO LTTOAOYIOPS TOL £pyou TG dUva-
pns Tou Tediov, Tav opTio q peTaTomideTan amd To A 01O B, amrd TN oxéon:

(1.11)

Wi— 5 =Vagq (1.12)

Av n TIgA Tov €pyou eival BeTIKY, TOTE ONUAIVEl TTWS N SOVOUN TTOL AOKE TO
medio 01O PopTio TTAP&YEl €PYO KO ) HETATOTTION TOL ¢ 16 TO A 0TO B, yive-
Tal AUBSPHNTQ, EVA OTAV TO €PYO €ival aPVNTIKG N SUVOPN KATAVOAIOKE! EVEP-
YEIO KOl ETTOPEVG, TIPETTEN VO HOBET EVEPYEIX OTO (OPTIO g, YIO Vo KIVhOel a1
To A oTo B.

H povéda diagopds duvapikod oto S.I eivon To 1V.

1-1.11. Teiwon

To duvapiké Tng 'ng amré obpPaon BewpeiTan pndév. Kébe aywyds mouv ouv-
déeTan aydyipa pe Tn I, atmokT& TO 610 SuVOpIKS pe T I 6nA. pndév. H oryw-
YIHn oUvdean evog aywyol pe Tn I'n ovopddeTan yeiwon kal o orywyos yYeIwUE-
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voG. X210 oXApa 1.8. paiveTal £vag opalpikog aywyos YEIWHEVOS.

Zxnpa 1.8.  [eiwpévog aywydg

1 - 2. Z1o1xeia SUVAMIKOU NAEKTPICHOU

1-2.1. HAekTpPIKO peVpa

Omrwg €xel avapepbel €vag PHETAAANIKOG oywYOS OTTOTEAEITOI OTTé TA IOVTO
TOU METGAAOL TTOU aTéXOUV OTOOEPH aTOOTOON TO éval T TO GAAO KO
OnpIovpyolV To TAEYUA KAl T EAEVBEPA NAEKTPOVIQL, TTOU €XOUV AITTOOTIOOTES
ammé T GTOpA TOL PETGAAOL Kal KIVOUVTOI PEOOr OTn PAlar Tou pPeTGAAOL
aTAKTWG. Opoiwg oTar dSloAbpaTa NAEKTPOALTAV (dloAbpaTa o&éwv, Pdoewy,
OAGTWV) LTTEAPXOLV BETIKG KOl APVNTIKG IGVTO TTOL PTTOPOUVV VOl KIVOUVTOI EAED-
Bepa. Ta 16VTa AUTE, OTTWG KAl Ta EAEVOEPA NAEKTPOVIA, GTOV eV LTTAPXEI
NAEKTPIKG TTESIO KIVOUVTOI OTAKTWS KAl TTIONG OTA AEPIX —KATW TG OPIOHE-
VEG OUVORKEG— OPIOPEVOG apIBPGS pHopiwy SiaoTraTal o BETIKG IGVTA Kol EAEV-
Bepa NAekTPOVIOL.

U To nAekTpIKG QOPTIa TTOL PTTOPOUVV VA KIVBOUV 0vopGLovTal NAEKTPIKOT
POpEiS | ATTAG POPEIS.

‘Otav ol nAekTpIKOi Popeig BpeBolv péoa o€ NAEKTPIKS TTEdI0 KIVOUVTOI KATH
pia diebbuvon.

U H kivnon Tov nAeKTPIKOV Qopéwv KaTG pia S1e00LVOT OVOPGEETOI NAEK-
TPIKO PEVHOL.

Mpétrel va onpelwBel, 611 n Kivon Twv eAeVOEPWV NAEKTPOVILV OTOUG peE-
TOAAIKOUG aywyoUs KOaTé pia diebBuvor), 6Tav auToi diappéovtal atmd pedpa;,
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oev eivar vBVYpappn, N péon TaxOTNTG TOvg EEAPTATAI OTTO TNV €VTAON TOU
NAekTPIKOU Trediov. Mevik& Spmg givar TTOAD pikpn Kol ) T&EN pey€Boug Tng eivai
HEPIKG mm/s.

KaTebBuvon TnNG NAekTPIKAG SVVapNG

TPOXI& Xwpig

NAEKTPIKS TTedio ‘
TPOXIG 0TO

NAEKTPIKG TTedio

Zxrjpa 1.9.  Kivnon eAevBépwv nAekTpoviwy og aywyo. o) xwpis NAeKTpIKS TTedio,
B) pe nAekTpIKG TrEdiO KOO’ GAN TN XPOVIKN SIAPKEIT

[ Av n kivijon Tov nAekTpIKOV @opéwv €xel 0TAOEPH POopG TOTE TO PEVHX
OVOHGCETOl OLVEXEG, EVA AV N POP& HETABAAAETON e TO XPOVO TO PEVHO OVO-
péleTal eVaAAGOOOPEVO

1-2.2. Evraon Tov nAeKTPIKOU PEVHATOG

H por] Twv nAekTPIKOV Qopéwv ok éva aywyo GANoTe eivar évrovn GAAoTE
Aiyétepo évrovn A oTe apyn. To QuaIkS péyebog Tou ekppdadel To 600 €vTo-
vn ivai N por} TwV NAEKTPIKWV PopEwV 0’ Eva aywyo eivail ) €vTaorn peUHATOG.
TNV TEPITITWON TTOL AUTH N pon eival OTOBEPT.

[J H évraon Tou pebpartog opileTal wg To aTaBePS TMAIKO TOL POPTIOL |
IOV TTEPVAEEl ATTO HIG SIATOHA TOL aywYyoL o€ XPOvo t TTpog Tov Xpovo t.

(1.13)

~|a

EmonpaiveTal Twg n évtaon Tou peOPOTOS eival HOVOPETPO HEYEBOG SnA.
€xel povo PETPO Kai 61 61ebBLVON Kal popd. H popd Tov pedpaTog Tov Badov-
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Zxfjpa 1.10.  OpIouOG NG EVTAONG PEUHATOG

HE OTQ KUKADHPOATO QVTIOTOIXEN OTN POP& £VOG GAAOU PEYEBOUG TNG TTUKVOTNTOG
PEVUATOG TTOL gival SIVLUOPATIKG pEyefos. H pop& Tou pedpaTOg TTOL XPNOol-
HOTTOIEITOI OTO HIGPOPO KUKADHATO OLUTIITITEI PE TI) pOpd KIVNONG TwV NAeK-
TPIKAV POpEwV pévo 6Tav auToi @Epouv BeTIKG @opTio. ‘OTav o1 nAekTpIkof
POPEIG PEPOLV OPVNTIKO POPTIO TOTE 1 POPG TOL PEVHATOS Eival AVTIBETN OTTO
TNV Kivnon TV QopEéwv Kal OVOUALeTal CULBATIKY QOPA.

H povéda évraong pevpartog oto S.1 eivon To T Ampere (1A). To 1A eivai Bgpe-
ANddeg péyeDog.

Omrwg {on €xer emonpavOel To Coulomb dev opileTal amd Tov opwvL-
HO VOpo oAAG a1rd To Ampere wg £§AG:

>

1 Coulomb =1 3

1-2.3. HAekTpIKEG TIYEG

Mo va vrépxer 0" éva oywyo NAEKTPIKG PEVHO TIPETTEL OTA GKPOL TOL OYW-
YoU va vTrépxel diagpopd duvapikov. Or SIaT&EeIg TTOL XPNOIHOTIOIOVVTAI YIX VO
dnpiovpyolvTal 61GPOPEG HLVOHIKOD OVOUALOVTOI NAEKTPIKES TTNYES.

‘OTav BéAovpe vor €XOVPE OLVEXEG PeVPO OTOOEPAS EVTAONG XPNOIHOTTOI00-
pE TTNYES TToL bivouv OTaBEPr) TAON ONA. TGON OTAOEPOL PETPOL KOl OTAOEPHS
TTOMKOTNTOG. AUTEG OI TINYES OVOPGLOVTOI TTNYEG OUVEXOUG PEVHATOG 1) TINYES
ouvexoug TaonG. O1 akpoOEKTES HIOG TrYAS ovopdlovTal moAol. XTI TrnyEg
ouveX0UG PEVHATOG, Ol TTOAOI SIGKPIVOVTOI OTO BETIKG KOI TOV XPVNTIKO TIOAO.

O 0eTIKGG TTOAOG €XEI TTAVTOTE HEYOAVTEPO SUVAHIKS OTTO TOV OPVNTIKS TTGAO
OAAG TTap” OTI PEPEI TO GVOpG BETIKOG PTTOPET 0€ KATTOI0 KOKAWHG TO SUVOHIKG
TOL va gival pndév | akdpa apvnTikG. O BeTIKGG TTOAOG TNG TTMYAS OTO OXAHA
1-12 €xe1 Suvapiké pndév.
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DC
DC
Zxrjpa 1.11.  HAekTpiki Ty ovvexoug Zxrjpa 1.12. O BeTIKOG TTOAOG EXel
PEVUATOG Sduvauiko undév

To NAEKTPIKG PEVHO HETOPEPEL EVEPYEIQ, TTOL OVOHALETOI NAEKTPIKN EVEPYEIQL.

O1 NAeKTPIKEG TINYEG eival SIATAEEIG, LETATPETTOVV EVEPYEIX KATTOIOG HOPPHS
o€ NAekTpIKn evEpyeia. Na TApESOEIYPa, Ol CUOCWPEVTEG HETATPETTOLY XNHI-
Kf evépyela oe nAekTpikh. Ta nAlakG [ PWTOROATAIKG OTOIXEIOr HETATPE-
TOLV QWTEIV eVEpyela 0 NAEKTPIKH. Ta Beppolelyn peTATPETOLY BEPHI-
Kf EVEPYEIO O€ NAEKTPIKN.

1-2.4. HAekTpIk6 Simrodo

Kabe Siaraln, mou €xer §Uo akpodEkTeg ovouddetal nAekTpIkG SitroAo. H
OULPTTEPIPOPE EVOG NAEKTPIKOU SITTOAOL OTO NAEKTPIKG PEVHA TTEPIYPAPETOI HE
éva dIGypappa TNG £vTaong Tou PeUHATOS TTOL TO dIAPPEEl, O OLVAPTNON HE
TNV T&ON OV LTIAPXEI OTOUG AKPOOEKTEG TOL. To SIGYPAHHPG GUTG OVOPGETON
XOPOKTNPIOTIK TOL SiITTéAov. XTo oxfpa 1-13 @aiveTal n XoPOAKTNPIOTIKH
pIOG KPLOTOAASIGO0L.

Zxrjpa 1.13.  XopakTtnpIoTikr) KOUTIOAN KpuoTaAAoSid6ou
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1-2.5. AvrioTaon dimélov

U AvrioTaon evég ditrohov ovopGZetar To TMAIKO TNG TGONG, TTOL LTIGPXE
OTOUG OKPOOEKTEG TOL SITTOAOL TTPOG TNV EVTAON TOU PEVHATOG, TTOL dIAPPEE]
TO OiTOAO.

R=¥ (1.14)

Fevikg n avtioTaon evég diroAov eival ouvépTnon Tng T&ong Tou. XTnV
TEPITTTWATN AUTH N XOPOKTNPIOTIKA VO HIOt KAPTTOAN, EVEd 6TAV N QVTIOTOON
givan aveEGpTNTN O TNV TGO, 1 XOPOKTNPIOTIKY €ival VOl Y.

U Ta &itroda, Tou €xouv avTtioTaon aveEGpTnTn o6 TN TGN TOUG OVOUG-
dovTal QVTIOTATES.

>T10 oXApa 1-14 @aiveTal n XapaKTNPIOTIKH £€VOG GVTIOTATN.

Zxfjpa 1.14 . XOpOKTNPIOTIKI QVTIOTOON

H povéda avriotaong oto S.1 eivar To éva Qp (1Q). To Qp opideTar atd T

‘o .V
oxéon:1Q 1A

1-2.6. AYWYIpHOTNTO

H avTioTaon evég dimréAouv ek@pdiel, To TT600 SUOKOAX KIVOUVTOI 01 NAEKTPI-
Kol (popeig péoa 01O O6ITOAO. AVTIBETO 1 EVKOAION pE TNV OTTOI KIVOUVTOI HEOO
0TO OITTOAO 01 NAEKTPIKOI POPEIG, EKPPALETAI OTTG TV AYWYINOTNTA.
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[ H aywyipétnTa evég Sitrodou gival ion pe To avTioTpo@o TN avTioTaonS
TOUL.

G = (1.15)

1_1
RV

H povéda aywyipétnTag oTo S.1 eivar To Q.

1-2.7. Ei8Ikq avTtioTaon

H avtioTaon evég avTioTATn e£XpTATOI QTG TIG YEWHETPIKEG TOL OIGOTE-
O€IG KOl TO £/60G TOU LAIKOU OTTé TO OTToI0 €Vl KATAOKEVOTHEVOS, av dnAadr|
gival até aidnpo, XaAké n oroiodfTmoTe GAAO LAIKS. ‘OTAV 0 AvTIOTATNG €XEI
oToBepr] dlatopn S, Kai pkog | TéTe n avrioToor] Tou diveTanr atmé Tn oxéon:

R=p (1.16)

wn|—

TO p€yeBog p ovopdletan eIk avriotaon. H €181k avtioTaon eivon XopoKkTn-
PIOTIKG TOL LAIKOU OTT6 TO OTTOI0 VOl KATOOKEVAOHEVOS O OVTIOTATNG.
H povéda e1dikig avrioTaong oto S.I givar To 10m.

1-2.8. Ei81kn aywyipomnra

Omrwg n aywyipétnTa G 0pideTal WG TO AVTIOTPOPO TNG AVTIOTOONS, £TOI
Kail 1 €1I01KA AyWYIHOTNTA p, OPICETAI WG TO AVTIOTPOPO TNG EIOIKAG AVTIOTAONS.

_1
8=5 (1.17)

H povéda Tng e181kig aywyipéTnTag oto S.I eivar To 107'm™.

1-2.9. OgppIKOG CUVTEAEOTHS AVTIOTACEWS

H €16ikr] avtioTaon p e§apTdTal amd Tn Bgppokpacia kal diveTal atré

Tn oxéon:

Po = Po (1 + ab) (1.18)
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610V pg N €10IKA avTioTaon oTouvg O Babpovg Kedoiov, p, N 101K avTioTooN
oTouG pNdév Babpovg keAoiov, o €vag OUVTEAEOTHG TTOL OVOPGCETOI BEPHIKOS
OUVTEAEOTAG QVTIOTAOEWS Kol e§apTATAl AT T pUON TOL LAIKOU.

Av BewpnOei 6T1 01 DlXOTAOEIG TOL AYWYOU PETABGAAOVTOI EAGXIOTO PE TNV
Beppokpacia, TOTE N HETAPBOAR TNG AVTIOTAONG TOL AYWYOV WG CLVAPTN-
on Tng Beppokpaociag Sivetal amé Tn oxéon:

Ry =R, (1 + a6) (1.19)

étou Ry n avtioTaon Touv aywyol oToug O Babpolsg Kedoiov kai R, n avrioTa-
on Tov aywyoL oToug Pndév Padpovs Kedaiov.

O BeppIk6G OLVTEAEOTASG QAVTIOTAOEWS HPTTOPEl va eivon BETIKGG aplOpas,
apvnTIKGS | Pndév. ‘OTav eivar BeTIKGG N avTioTOON TOU OywYol avEAveTal
6Tav avéaveTal n Beppgokpacia, OTTWS OTA HETOAAQL.

‘OTav eival apvnTIKGS 1 QVTIOTOOT TOL PEIVVETOI 6TV aVEGVETOI 1) BEppO-
Kpaoia 0TTwg 0ToV AvOPOKa, TOUG NAEKTPOAUTES KAl TOLG NHIOYWYOUS.

‘OTtav eivan pndév n avriotaon mopapével oTaOepr) o€ kKGOe PeTAPBOA TNS
BeppOKPAOInG, GTTWG O EI0IKG KPAHATA (KOVOTavTivh, poyyovivn). H povdada
HETPNONG TOL BEPIKOL GUVTEAEGTOU AVTIOTROEWS ival To Tgrad ™.

1-2.10. Aywyoi

Ta VAIKG TTOU €TTITPETTOLY TNV €0KOAN KIVOT TWV NAEKTPIKWV POpPEwV, GTAV
dloppéovral arré NAeKTPIKG peVpa ovopalovTal KaAol aywyorl Tov NAEKTPIOLOU
 ATTADG oywyor.

O1 aywyoi rapovaidlouv ToAv pIKpH €10IKA avTioTaor. Aywyol gival Kupiwg
To HETOAAQ.

1-2.11. MovwTég

Y& avTiBeon pPe TOLG OywYOUs, o1 HOVWTEG ival LAIK& OTO OTToia N Kivnon
TWV NAEKTPIKAOV Qopéwv eival TTOAD duoxepris. O1 povwTEG TTapoLaIAouV TTOAD
HEYGAN 101K avTioTOoN, YIOTI dev LTTGPYOLV EAeVBEPOI POopEi§ 0T P&La TOug,
0oV TO OUVOAO OXEOGV TWV NAEKTPOVIV TWV ATOPHWV TOUG gival SETHIAL.

MapoAa auTE €vag EAXXIOTOTATOG APIOUGS NAEKTPOVIWV PTTOPET VO ATTOOTTO-
OTOUV KOl 0" aUTG OeiAeTal 1 EAGXIOTH EIOIKH OXYWYIHETNTA TTOL TTAPOVOIGLOLY
Ol HOVWTEG. XUVABEIG HOVITEG €ival Ta TIAGOTIKG, TO E0AO, TO XOPT K.O.
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1-2.12. Hpiaywyoi

O1 nuiaywyoi eivan LAIKE, TToL TTAPOLGIGLOLY OXETIKG HEYGAES TIPES €10IKIS
avTioToong, n otoia peldveTar 6Tav avfdvetal n Beppokpaoia. Or nuiaywyol
gival TETPOOOEVH OTOIXEIO.

O1 rep1006TEPO YVWOoTOI NUIaYwYOI eivan To Feppdvio kai 1o MupiTio. H ayw-
YIHOTNTO TWV NUIOYWYWDV aLEAVETAI ONPAVTIKG 6Tav ¢° auToUg TTPOOTEBOVV
TTPOOHIEEIG TPIOOEVWV ] TTEVTOOBEVWV OTOIXEIWV. Ta TTEPIOTETEPT NAEKTPOVIKE
eCapTApaTa gival PTIOYPEVA OIS NHIYWYOUS TTPOOHIEEWV.

1-2.13. Evépyseia ka1 100G TOU NAEKTPIKOV PEVPATOG

H pey&An xpnoipéTnTa Tou NAEKTPIKOU PEVPATOSG OPEMETAI OTO OTI PHE AUTO
eival TTOAD €0KOAN 1 HETAQPOPG EVEPYEING OITTG TOV TOTTO TTAPOYWYAS TNG OTNV
KOTOVGAWOT).

O puBAES pe TOV OTTOI0 TTOPAYETAI I} KATAVOAIOKETOI 1] EVEPYEIT EKPPALETA
otré TNV loyo.

AvoTnpoTepQ,

[ 6Tav n 10x0g eivon oTaBepry opileTon wg To TMAIKO TNG evépyeiag W, Tou
TTAPAYETAI 1] KATAVOAWVETAI O XPOVO t, TTpog ToV Xpovo t.
w

P = T (1.20)

; . ) . w1 )
H povéda 1ox0og oTo S.1 efvar To TWatt, rou opidetarl wg: TW =1 5 -

2tV mMPA&EN WG HovAda KATAVOAIOKOHEVNS NAEKTPIKASG EVEPYEIOG XPNOIHO-
toieitan np TWh, 1rou givai {on pe Tnv evépyeia, TOU KATAVOAIOKETOI 1] TTAPG-
yeTal pe 10x0 TW o€ pior ddpa.

1-2.14. XvuvtedeoTég amodoong

O GvBpwTTOgG YIa va BeATIdOE! TIS OLVOKES diafiwong Tou XpnoipoTroiei Sio-
TGEEIG, TTOL TOL TTAPEXOLV eVEPYEIX O XPAOIPN Hop@r]. H evépyeia Trov Tropé-
Xouv avTEG o1 Siatadeig ovopdleTan weédiun evépyeia, n de avtioTorxn 10¥0g
ovopGCeTal WPEAILN 10XUG.

KaBe diGradn yia va Aeitovpyrioel XpelGLeTal EVEPYEIQ, 1) EVEPYEIX GUTH OVOHG-
CeTou KATAVOAIOKOUEV EVEPYEIQ, 1 O avTioTOIXN 10X0G KATAVOAIOKOUEVT I0XUG.
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[ YuvredeoThg ommédoong piag S1GTagng, ovopaZetal To TNAIKO TNG w@EN-
HNS 10X00G, TToL TTApPEXEl N SIGTAEN, TTPOG TNV 10XV TTOL KATAVOAIOKE! YIOX VOl A€l-
TOUPYNOEL.

(1.21)

-

O ovvTedeoTrG a1rédo0NG Eivan KOBAPSS apIBUOS Kol ekPPACel TI HEPOS TS
1I0X00G TTOL XPNOIPOTIOIEl PIX PNXOVH YIO VO AEITOUPYAOEl, HETATPETTETAI OF
wPEAPn 10x0. O oLVTEAEOTHS OTT6d00NG, OTTWS GHECH TTPOKUTITEI OTTO THV
apxn S1IaTAPNONG TNG EVEPYEIOQS, eival HIKPOTEPOG TNG HOVAOAS.

Juxvé avTi TwV 6pwV KATAVOAIOKOHEVN 10X0G Kol wEAIn 100G, XPnoipo-
TTOI00VTOI QVTIOTOIXQ 01 6pol 10YUG 10660V Kai 10xUG £§d60U, OTTOTE O GLVTE-
AeoTAG atrédoong ypageTa:

(1.22)

o|sT

1-3. E@appoyig
Epappoyn 1n

Avo oaipidia Pépouv To B10 PopTIio g Kol BPICKOVTAI 08 ATTEOTAON r=2m.
Ta opaipidia arwdovvTal pe dVvaun F=360N. No vtroAoyioBel To opTio q,
IOV PEPEl KGOE apaipidio.

; s N-m?
Aivetar Ky =910 I
Avon
q F F
F=Kp— ==K =——rP=q= /-
”)‘r2:>r = ¢ Kq}\r:>q K, r =
q= /=2 2m=/40107 2C =410 C = 400 C.
9
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Eappoyi 21

Xe onpeio A, n évraon Tov nAekTpIKoL Tediov €xel péTpo E = 3% . 210 A
@épeTar popTtio q= — 0,3mC.

a) Na vTToAoyIoBei To péTpo Tng Sbvapng F, Tou aokeitar 0To q.

B) H 8bvaun F kou n évroaon Touv mediov E éxouv Tnv iS1a f avTiBeTn
Popg;

Aovon
— 3V —09-103
®) F=Eq=F=3-03mC=0910°N.

B) H 86vopn F ko n évraon Tou mediov E éxouv avTiBeTn @opd yiaTi To
@opTio q eival apvnTIKO.

Eqappoyij 3n

To duvapiké evig nAekTpikoU Trediov oTo onpeio A eival V,=-3V. Tdon
efvar n duvapik evépyela nAekTpikoO gopTiov q=2pC, Tou BpiokeTal
OTO A;

Avon
Ean = Vag = Epp) = (3)V 2 pC = -5 pj.

H apvnTiki TIg mou €xel n Suvapikh evépyeia anpaivel, TwG 0TO
onpeio A To opTio q €xel dLUVAIKN eVEPYEIX KATA 6j HIKPOTEPN ATTO
auTH, TNV oToia Ba efxe av BploKkETAV OTO GTTEIPO.

Eqappoyn 4n

H S1a@opd& duvapikold peTagd dVo onpeinv A kai B nAekTtpikot trediouv eiva
V,s=15V. "Eva gopTio q= — 400 pC petaromifeTar amé To A oo B.
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a) [Moid eivar To €pyo Tng dVvapng Touv Trediov;
B) Mo va mpaypaTotmoindel N HETATETION TOU  ATMAITEITAI VO TOU
TPpooePOEel evépyeia; Av val Téon;

Avon

o) W, g = Vg =W, 5 = 15V (- 400) pC = — 6000 pj = — 6mj

B) Aol TOo €pyo Tng d6Uvapng Tou TediOL eival ApPvNTIKG, TTPETTEI
OTO OPTIO q va TPOOPePOEl evépyela 6mj.

Eqpappoyn 5n

AywY6s dioppéeTar amé pevpa 3,2A. Méoa NAeKTPOVIA TrEPVAVE o pia diar-
TOMN TOL aywyoL o€ XpOvo 5min;
AiveTal To @opTio Tov nAekTpoviov lel = 1,6 - 10" C.
Avon
ApXIKG& TIPETTEl VO HETATPOTTEN 0 XpOvog t=5min og seconds.

t = 5min = 5mix x 60 —— =300s.
min

H oxéon | =% AOvetal wg Tpog . q =1 -t (1)

Av TO opTio ¢ aTrOTEAEITAI TG N NAEKTPOVIQ, TOTE B eivai:
q=nlel (2)
AT6 TIG oxéoelg (1) kal (2) EmeTan:
It _ 3,2A 300s

nlel=lt=n=—-=n=""""""=6-10"" nAekTpdvIQ.
el el 1,6-10°C AeKTP

Eqpappoyn 6n

HAekTpIkS dimoAo SloppéeTan amé pedpa €vraong |, = 2mA, éTav oToug
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OKPOOEKTES TOL LTTAPXEI TGO V,; = 30V. Noia eivar N avtioToGn TOL dITTGAOL;
‘OTtav n Téon Tou ditroAov diITTAaciaaTEl, ) évTaon Tou PEVHATOG TTOL TO dlap-
péer yivetal I, = 12mA. Eivai To diTroAo avTioTaTNg;

Avon

H avtioTaon Tov 61mréAov, 6tav n Téon eivar V, =30V eivaui:

_ 30V

Vi
R1=_:"R1_2mA

= 15KQ.

Mo va SiamoTwel av To Sitrolo gival avTIoTATNG B TTPETTEN V& LTTOAOYIOOET
n avriotaon R,, 6Tav n Té&on Touv ditrodov dirAaci&letal. Av n Tipf TG R, eivai
fon pe Tnv TipA TNG R, =15KQ), T6T€ TO SiTrodo givan avTioT&TNG SiaopeTikG dev
gival aVTIKATOOTATNS.

H tdon V, é&xeripq vV, =2V, =230V = 60 V.

H avtioTaon R, eivai:

V,
R, = 2 R = o0V

= =5KQ, Gpa 1o d6iTroAo bev eivail avTiIoTATNG.
L 2T 12mA P ns

Epappoyn 71

X&Akivo oUppa €xel oTaBepr| diaropn Ko pikog [=20m. Zta dkpa Tov oUp-
partog vtrdpxel Tdon V=0,34V, omdTe dioppéeTan améd pebpa €vraong I1=1A.
Méoa mm?® eivan n Siaropr} Tou obppaTos; AiveTan i) e18IK AVTIOTAGN TOL XOA-
KoU pe, = 1,7 - 107° Qm,

Aovon
ApXIK& vTToAOYICeTOn N avTioToon R Tov ocUppaTOS.
v _ 034V 0,340 .

R=T=R=734
H avtioTaon R og ouvEPTNON PE TA YEWUETPIKG OTOIXEIt TOL OCUPHATOG dive-
Tal a1 T oxéon:

| pl 1,710 QOm20m

R:pg:RSZPI:SZ§:SZ 0340 =10°m2=10°-10°mm?2 = Tmm?2
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Eqpappoyn 8n

MoAUBdIVo alppa €xel avtioTaon R,=100Q), oe Beppokpaoia ® = 10°C va
uTTOAOYIoBel N avTioTaon oL TaPovaIGdel oToug 6,=100 °C. O BeppIkdg
OULVTEAEOTHG QVTIOTAONG TOL POAGBSOL eival o = 0,004 grad .

Avon
H avtioTaon Tou oUppaTtog oToug 6,=100°C diveTan amé Tn oxéon:
R, = R, (1 + 06,) (1)

6tou R, n Tipr Tng avtioTaong otoug 0°C.

H mipfj Tng avtioTaong otouvg 6,=10°C avTioToIxa eivai:
R, =R, (1 + 08,) )

Me diaipeon Tng (1) pe TNV (2) TTPOKVTITEI N OXEON:

R, R,(1+08) 1+08, 1+ 08,
—= = = =R, =R ——=
R, R,(1+00) 1+ T+ 00,

R, =1000 1100047100 € _ 45401 346 =134,6 Q.

1+0,004-10°C

Eqpappoyn 9n

Y& Beppoaipwvag, avaypdgovtal Ta oTorxeia (220V, 4KW) kai Aeitoupyel
et TpeIg wpes. Moid eivanr To k6oTOG TNG AciTovpyiag Tov, av n Tip TG KWh
eivon 30 opy.;

Avon
H evépyeia Tou KaTOVOAIOKEI 0 BEPpOOiPWVAG eivar:
W = Pt =W = 4KW3h = 15KWh.
opx-

To k60TO0G TNg evépyelag givar 15 KWh x 30 wh o 450 6px.
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Eqpappoyn 10n

H 10x0g e€660vL ovokevrg eivan P,=1,6KW. H ouokevn] €xel ouvTeAeoT o1ro-
doong a=0,8. Av nj ovokevr AsiTovpyer emri xpévo t=10h, Téon evépyeia KATO-
VOAIOKEI;

Avon

ApXIKG eKPPAGLovVTal Ol TIHEG TV dedopévmv oe Hovadeg Tou ouoTHHOTOG S.I.

P,=16KW =16 10W

t=10X36005=360005=3,6'104s

H 10x0g e10660v vTTOAOYICETON TS TN OXEON:

_k R _1,6-10°W

=2-10°W.

H evépyeia e10660v vTTOAOYICETON OTTO TN OXE0T OPICHOU TNG 10XV0G.

1-4.

W . .
R=T=>W=Pit=>W=2'1O3W3,6'1O4s=7,2'107J=72MJ.

MpofAfjparta mpog Avon

1o Gkpa A kail B evBuypdippou Tpfpatog AB prikoug r=0,9m, BpiokovTai
Ta onpeloké gopTia Q= +4pC ka1 Q,=+8pC avrtioTorxa. X10 onpeio N
Tou AB, Trov aéxel d=0,6m amé To A, ToroBeTeiTan PopTio q=-TpC. Na
Bpebei N ovvioTOPEVN TWV SLUVAPEWY TTOL AOKOVVTOI OTO (. (0,7N)

Abo onpelokd goptia Q;=+16uC ka1 Q,=+4uC Bpiokovtal avtioTorxo
oTa onueia A kail B, Ta otroiar arréxouv kaTd r=0,6m. X& TT010 ONpEIO TOL
€LOLYPAHPOL THApOTOG AB Tpétrel va ToroBeTnOel popTio q=+1pC,
WOTE VO I00PPOTTED; (0,45m)

Avo Spoia onpeioka optia Q,=Q,=0,TpC atméxovv kata r. Ta gopTia
aMAeTISPoUV pe Suvapelg Tou éxouv péTpo F = 107 N. Na utroloyioBel
N peTAEH Toug arréoToot. Aivetan KnA = 9+ 10° Nm?/C’. 0,3m)
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4°

Xnueloko @opTio q PpiokeTal oe onpeio A nAekTpIKoL TTediov, TTOL €XEl

duvapiké V, = — 3V. ‘OTav To g HETOPEPETAI TS TO A OTO GTTEIPO, OTTO
THv SVvapn Tou Trediov TTapéyeTon épyo W = 3 - 107 j. Not uroAoyioBer
TO POpTIiO q. =1u0

o
5 Inpeio A nAekTpikoU Trediov €xel duvapiké V,=-10V. Znueiaké @opTio

q=+2pC BpiokeTar 0TO A KOl HETAPEPETAI OTO Onpeio B Tou 1rediov. Av
n Téon peTald Twv onpeiwv A kot B eivan V,3=-30V, va utroAoyiobouv:
a) H duvapiky evépyeia Tou q, 6Tav BpiokeTal 0To A.

B) H duvapikn evépyeia Tou g oTo B.

Y) To épyo Tng dVvapng Tou Trediov. (-20uj,40uj, —60uj)

Xnpeio A nAekTpikoL TTediov €xel dSuvapiké V,=20V. Xe GAo onpeio B Tou
ediov BpiokeTan opTio q = — T00uC. Av TO q £XEl OBUVOHIKI EVEPYEIX
Eap = 107 j, v UTTOAOYIOBEN 1) TEON V. (30V)

210 oXpar 1-15 PAIVETOI N XAPOKTNPIOTIKA £VEG diTroAov.

a) Na mpoodiopioBei n avrioTaon Touv ditroAov, 6Tav n TEON OTOLG
OKPOOEKTEG TOL Traipvel TIg TIPES: 1V, 2V, 3V, 4V, 5V, 6V, 7V, 8V, 9V, 10V.
B) Na kataokevaoBei To didypappa R=£(V).
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12 3 45 67 8 9 101112
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o
8 Xxéravo olppa €xel Siaopr 0,1mm’ kon avTioTaon 0,34Q. Moio eival To
HI{KOG Tou oUppaTog; AlveTan: pe, = 1,7 + 107° Qm. (2m)

90 Mo T peTopopd NAEKTPIKAG EVEPYEIONG PETAED HV0 BECEWV, TTOL ATTEXOLV
kaTt& [=2000m, xpnoigoTtroleiton X&AKIVOG aywyos. Av 1 avTioToon Tou
oywyou eivar R=340Q), va vtroAoy100ei n pala Tov. K
AivovTai: pe, = 1,7 - 107° Qm, TrukvéTnTa YoAK0U dy = 8,9 - 10° % .

(1,78 Kgr)

o
10 Y0ppa vikediov €xel avtioToon R=13,8Q) kai pfikog [=10m. Av n diatopn
TOU GUPHATOS eival 0,05Mmm’, Vo LTTOAOYIOBE 1 EISIKI AYWYIHGTTA TOU
VIKEATOU. (14,49 - 10° "' m™)

110Ayooyc’)g 6Tav Bpioketon oToug 0°C éxer avrioTaon Ry=10Q, evéd oTOLG
25°C éxer avtioTaon R,;=110Q. Na mpociopiodel 0 BepHIKGG GUVTENE-
0TS avVTIOTOONG TOU LAIKOU OTT6 TO OTIOI0 €iVOIl KATAOKEVAOHEVOSG O

orywyos.
(0,004grad ™)

o
12 XaAkivog oywyos otoug 0°C éxer avrioTaon R, = 10Q), evdd oe Bgppokpar-
ofa 8 €xel avtiotoon Ry = 10,39Q). Na mpoadiopiobei n Beppokpaoia 6.
AWVETOI 0 BEPUIKGG GUVTEAEOTHS OVTIOTOONG TOL XOAKOU O, =0.0039grad .
(10°0)

1 30Xd7\|<|voq aywyds aToug 0°C éxel avTioToon Ry, =10Q. Xtnv idia Beppo-
Kpaoia aywyos otré dvBpaka €xel avTioTaon Ry =12Q. Na mpoabdiopi-
00¢ei n Beppokpacia oTnVv oTroia o1 Vo aywyol €xovv (0eg AVTIOTAOEIS.
AivovTai: 0, =0,004grad ™, a.=-0,005grad ™. (20°0)

1 40A60 HNXOVES eival ouvdepéveg WOTE, 1 10X0G 6660V TNG TPWTNG va eivai
10X0G €10660VL TNgG devTEPNS. H 10X0G €10660VL TG TTPWTNG PNXAVHS ivai
P.1,=10W, evad n 10x0s e€660L TG debTEPNS €ivail P, =7,2W. Av 0 ouvTe-
AeoTAG arédoong TnNG TPWTNG PNXavig eival a;=0,8, va uTToAOYI0OEl 0
OLVTEAEOTAS aTTéd00NG TNG SevTEPNS. 0,9
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